Preliminary notes on grassland types and their distribution in Kyushu, Japan by Itow Syuzo
25
Preliminary notes on grassland types and
their distribution in Kyushu, Japan
Syuzo ITOW
(Received September 30, 1968)
Abstract
Grasslands of Kyushu, southern Japan, were studied at forty-two localities, and were
classified into six dominance types on the basis of their dominant species. The types
recognized are the Miscanthus sinensis-, Zoysia japonica-, Pteridium aquilinum-, Arundinaria
pygmaea var. glabra-, M. sinensis/A. pygmaea var. glabra- and Z. japonica/A. pygmaea Var.
glabra-types. This study revealed the fact that the first two types are found throughout
Kyushu from low to high elevations and in both coastal and inland areas, while the last four
types are restricted to inland areas more than 5km from the nearest seacoast and mid
to high elevations (over 350m above sea level). The distribution of grassland types in
relation to climate and soil conditions is discussed. With some exceptions, the last three,
types are mostly found on volcanic ash soils or similar habitats.
I. Introduction
Grasslands in Kyushu, southern Japan, are not natural plant communities but mostly
secondary vegetation, like secondary forests, developed and maintained on some
disturbed areas. Mowing, grazing and burning are the effective factors in preventing
forest development and in maintaining grasslands.
The grassland vegetation in Kyushu has been investigated by Asm (1952), SUZUKI
and UEDA (1957), SUZUKI (1958), Suzuki and Abe (1959), Abe and SUZUKI
(1961), Suzuki, otaki and Ando (1963), Nakayama and Arakane (1964), Suzuki
et al. (1965), SUGANUMA (1966), SUZUKI and FuKUSHlMA (1968) and MiYAWAKI
and ITOW (1968). Various viewpoints are represented in these studies ; their study
areas are mostly restricted to the Kuzyu and Aso regions, central highlands of Kyushu.
æfContribution from JIBP-CT No. 37. Paper presented at the annual meeting of the Kyushu
Branch of the Ecological Society of Japan,held at Oita University, May 12, 1968. This
research was partly supported by special project research "Studies on the Dynamic Status,
of Biosphere" sponsored by the Ministry of Education.
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Some investigators constructed phytosociological and ecological classifications of the
grassland vegetation. Classificatory units adoped were dominance types defined by
dominant species in some cases, and vegetation units following the Braun-Blanquet
system in others.
The present paper utilizes only the dominance types to outline the grassland
vegetation in Kyushu. Forty-two localities are treated, ranging from northern to
southern Kyushu and from low to high elevations. Twenty-eight of these were
studied by the author between 1965 and 1968; seven were based on the data used in
MlYAWAKIand ITOW (1968), in which the dominance types were not mentioned ; and
the rest are cited from some of the previous reports. (See foot-notes of Table 1.)
The author wishes to thank Prof. Dr. M. Numata of the Chiba University for his
encouragement and advice to the present study; Dr. A. Miyawaki of the Yokohama
National University, who offered his own data for the present treatment ; Dr. S.
Tamura of the Obihiro Zoo Technical College, who showed his soil studies in the
Kirishima region before the publication comes out ; and Dr. J. F. Franklin of the Pacific
Northwest Forest and Range Experiment Station, Corvallis, Oregon, who offered
many suggestions to the orignal manuscript. Thanks are also due to Miss. Y. Akamae
and Messrs. K. Aoto, M. Kondo and T. Nishiyama for assistance in the field.
II. Classification of grassland types
The author's field studies were conducted to gather ecological and phytosociological
data on the grasslands. In the present paper,however,only dominant species and
the dominance types they define are mentioned. Based on available data, four
species predominate in one or more stands, and six grassland types can be classified.
They are Miscanthus sinensis-, Zoysia japonica-, Pteridium aquilinum-, Arudinaria
pygmaea var. glabra-*, M.sinensis/A. pygmaea var. glabra- and Z. japonica/A. pygmaea
var. glabra-types. "Grassland type" is used here as a term referring to the above
defined and classified grassland community. (Hereafter, the types are abbreviated as
M-, Z-, P-, A-, M/A- and Z/A-type, respectively.) These types were previously recogniz-
ed and described by SUZUKI and Abe (1959), ABE and SUZUKI (1961) and
Numata (1961, 1965).
Grassland types in the seven localities cited from previous reports were categolized
in terms of dominant species, if not given in the papers. SUZUKIand ABE (1959) and
Abe and SUZUKI (1961) described the A. pygmaea var. glabra/P. aquilinum-ty^e.
from some localities in the Kuzyu and Aso regions, but for convenience it is lumped
into the A-type.
Besides these types, Arundinella hirta- and Cynodon ofacty/ow-dominated grasslands
were recognized. The former is grouped into the M-type if Zoysia japonica is not
* Arundinaria pygmaea var. glabra is synonimous with Pleioblastus distichus var. nezasa.
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present and into the Z-type if it is present, since Arundinella-dominated grasslands are
thought of as facies of the Miscanthus sinensis grassland (SUZUKI and UEDA, 1959)
and as a transitional community from the M- to Z-type (Itow, 1963). The Cynodon-
dacty/oM-dominated type is not treated in the present paper because of its limited
occurrence on specialized coastal habitats contiguous with flood tide line. The
grasslands in which Rhododendron kiusianum is characteristic are also not treated here,
since they are regarded as a natural community on volcanic habitats in the highland
(Suzuki and UEDA, 1957 ; SUZUKI and Abe, 1959). Only grasslands that are disturbed
by mowing, grazing or burning are considered here.
III. Distribution of grassland types
Localities considered in the present papar are listed in Table 1, together with data
for grassland types, elevational range, distance to the nearest seacoast and notes on.
Fig. 1. Map of Kyushu, showing the localities treated in this paper. For locality number,
refer to Table 1. Contour lines are for 500m.
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Table 1. Grassland types at 42 localities on Kyushu and elevational range of grasslands,
distance to nearest seacoast and notes on soil type at each locality.
E l e v a t io n a l
L o c a l it y 1 ) G r a s s l a n d t y p e 2 )M Z P M / A Z / A A E l e v a t io n a lr a n g e ( m ) 3 :>
S o i l * 5
1 . A s o -N e k o d a k e2 - D a ik a n b o 9 0 0 -8  ' 1 0 5 0 9 2  5 50 *
* , * 蝣#





* , * *









* 蝣* * ・
* * *





Grassland types at Locality Nos. 1, 2, 4, 5, 8, 9, 13 and 14 are based on
Miyawaki's and the author's data. Grassland types at the localties indicated below
are cited from the papers as follows: for Locality Nos. 3, 6, 7, 10, 12 and IS, from
Abe and Suzuki (1961); No.17 from Suzuki and Fukushima (1968); and No. 20 from
Kusumoto (1966). Grassland types at No. 14 are based both on the author's data and
on Abe and Suzuki (1961), Nakayama and Arakane (1964), Suzuki et al. (1965) and
Suganuma (1966); and those at No. ll are on the author's data and these papers
excepting the last.
For abbreviations of grassland types, refer to text.
å i) Jilevational ranges given in parentheses were estimated by the author from
graphic maps (1:50, 000).
4) Asterisks mean:
* Volcanic ash soils indicated by Tamura (1967a, b ; 1968).
** Recent volcanic ash soils indicated by Kamoshita (1958).
*** Located on or near active or extinct volcanoes.
**** Limestone plateau.
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Fig. 2. Distribution of the treated localities in relation to elevation and distance to nearest
seacoast. Elevational range is for only the grassland tract in each locality. Localities cited
from previous reports for which data on elevational range are unavailable are not shown.
Distance scale between 0 and 10km is expanded twice. M:Q,Z:A,P:x,A:#,M/A: >, Z/A:A
soils for each locality. In the table, the localities are arranged from the inland to the
coast. Elevational range indicates only the range of the grassland in each locality,
not that of individual types. Locations of the localities are shown in Fig. 1.
Fig. 2 was constructed by plotting each locality against the elevation gradient on
the ordinate and the distance gradient on the abcissa. It is apparent that the P-,
M/A-, Z/A- and A-types are restricted to the inland mid- and high-elevation grasslands,
while the M- and Z-types are widely distributed ranging from low- to high-elevation
grasslands (Fig. 2 and Table 1). In other words, based on available data, grasslands
situated below 350m in elevation and nearer than 5km to the nearest seacoast are only
of the M-type in mowed habitats and of the Z-type in grazed habitats.
Pteridium aquilinum occurs as a lesser component species even in low-elevation M-type
grasslands but it does not predominate there as P-type, while Arundinaria pygmaea var.
glabra is never found in any of low-elevation grasslands.
Collectively summarizing the present data, the distributional range of each type is
as follows : M-type between 30m and 1050m in elevation and between 0.5km and
55km from the nearest seacoast; Z-type between 5m and 1160m, and 0.1km and 55km;
P-type between 500m and 1050m, and 25km and 55km; M/A-type between 350m and
1160m,and 5km and 50km; Z/A-type between 420m and 980m,and 8km and 50km ;
and A-type between 700m and 1000m, and 33km and 45km. Of course, these figures
may not be absolute, but implicit to the distributional range of the grassland types,
especially to that of A-type and its relatives CM/A- and Z/A-types).
The climate of Kyushu is warm-temperate in low and mid elevations and cool-
temperate in high elevations. The boundary between two climatic zones can be
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assumed as the elevation of approximately 900m in central Kyushu. Mean annual
temperature is 14°C to 17°C in low elevations and 9°C to 11°C in high elevations.
Total annual precipitation is 1500mm to 2500mm with a little monthly fluctuations.
Most of the grasslands treated are situated in the warm-temperate region with
some in the lower (warmer) parts of the cool-temperate. Up to date, the A-type,
and its relatives were regarded as representatives of warm-temperate grasslands
(Numata, 1961 , 1963). This is true of inland portions of Kyushu, and the present
data further show that those types are absent in low-elevation grasslands, as describ-
ed above.
Soils in Kyushu are complex because of topography and vulcanism. According to
Kamoshita's (1958) soil map of Japan, nine soil types occur in Kyushu : Rust-
colored forest soils, Brown forest soils, Prairie-like brown forest soils, Red soils, Recent
volcanic ash soils, Bog soil association, Meadow soil association, Lowland soil associa-
tion and Mountain soils. Soils from recent volcanic ash are prevalent in the Kyzyu,
Aso and Kirishima regions, where volcanoes are active. TAMURA's (1967a, b) recent
soil studies indicate thick accumulations in large parts of the Kuzyu and Aso regions,
in which the late Cenozoic vulcanism is complicated (MATSUMOTO, 1963). The same
is true of the Kirishima region, southern Kyushu (TAMURA, 1968). Localities located
on ash soil areas as indicated by KamOSHITA (1958) and TAMURA (1967a, b ; 1968)'
are shown in Table 1. Localities situated on extinct or active volcanoes are also
marked in the table, although they are not located on volcanic ash soil areas in
KAMOSHITA's map. Consideration of grassland type-soil relationships reveals the A-
type and its relatives are mostly, but not exclusively, found on volcanic ash or similar
soils. Exceptions are localities numbers 1, 8,22 and 26. Locality 22 is a limestone
plateau, on which Red soils are found (KAMOSHITA, 1958) and the rest are lacking
Arundinaria pygmaea var. glabra even though on volcanic soils. It is not certain, how-
ever, what factors effectively limit its development in these localities. Detailed studies
of environmental relations of the grassland types and their dominant species are
needed in the future.
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Explanation of Plate I
1. A landscape of Miscanthus/Arundinaria-type grassland devleoped on mowed habitat
at Locality 5 (North slope of the Aso central cene). A parasitic cone on the
left; caldera wall in the distance. Elevation about 850m.
2. A landscape of grazed Zoysia-type grassland at Locality 4 (Aso-Kusasenri, situated
near the crater of the central cone). Elevation about 1150m.
3. Miscanthus/Arunidinaria-type grassland at Locality 9 (Kobayashi, southern Kyshu).
Elevation about 400m.
4. Closer view of grazed Arundinaria-type grassland at Locality 14 (Kuzyu-kogen).
Elevation about 800m. Arundinaria pygmaea var. glabra is a grass-like dwarf bam-
boo which reproduces vegetatively with rhizomes.
5. A landscape of coastal Zoysia-type grassland developed on grazed habitat at Loca-
lity 37 (Iki-makizaki).
6. Zoysia-type grassland at Locality 41 (Kabeshima). Patches are made up of Aster
spathulifolius, a representative of coastal scree plants in northern and western
Kyushu.

